From insects to human hosts: Identification of major genomic differences between entomopathogenic strains of Photorhabdus and the emerging human pathogen Photorhabdus asymbiotica.
Pathogenic bacteria of the genus Photorhabdus are naturally found in symbiotic association with soil entomopathogenic nematodes, and are of increasing economic interest in view of their potential for the development of novel biopesticides. This bipartite natural system is currently used for the biological control of crop pests in several countries. However, an increasing number of Photorhabdus strains have recently been isolated from human clinical specimens in both the United States and Australia, associated with locally invasive soft tissue infections and disseminated bacteraemia. In view of their growing use in biological control, which increases the potential rate of exposure of humans to these pathogens, we decided to undertake a comparative study of the genomic differences between insect and human pathogenic strains of Photorhabdus, in an attempt to understand the genetic mechanisms involved in the apparent change of host specificity, presumably responsible for their recently acquired capacity to infect humans. The data presented here demonstrates that major genomic differences exist between strains of Photorhabdus exhibiting virulence against insects or humans. Several individual genes, coding for virulence factors, were isolated and shown to be specific to the Photorhabdus asymbiotica human pathogens. One of these genes, sopB, encoding a host cell invasion factor translocated via the type III secretion system, has been cloned and the comparison of its genomic context in different pathogens strongly indicates that horizontal gene transfer is implicated in the acquisition of these virulence factors specific to the human pathogens. The precise role of this and other virulence factors identified here in the pathogenicity of P. asymbiotica towards humans is currently under investigation.